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Pret to the Sacity Jonny 23, ER07,) 


In fuTA Tie thie dition growing out of his’ offical paxition 
in ceninection with this Society, cour Vine resident of the Geug- 
rapiiy of the Air hae heen so closely cceomied with executive 
onl other official duties devolving upon him oa to preclude his 
aiving that emount of thee andl! labor to this monual report that 
the subject merits. Inideerd, ne report would be submitted this 
vear hel it tot seemed: hetter to insure a continuity af these 
Hind! wddiresws, erent one of themanight not be sy te the 
high atundard which “hould be maintained fir thorn, 

It net have tmpresssal every gerne! render of sciontifiv 
jourtials that the past voear haw boon taarkedl by the publication 
Of ni nostic ninmber of sontraversial witioles pelatiiy ditirely 
Ori part to metearnlogy. Sonw of the discussions of this auh- 
ject appear to be in the nature of epeculation, whet. by geod 
nothority, is defined to be “chiefly the work of the imagination, 
ancl ine litte to doowith rontities.” The status of the meteoro- 
logocal discussion whieh has boon going on for sone tine sectos 
po be thie: Aci ber of men, applying theneeelyee to investivi- 
thon in separate branches or stages of the 2ame aclence, are at- 
tempting to reeqneile thelr views, whith, based aa they ate upon 
Untinely different processes of invostivation, are not entirely oe- 
bordant, Some, ot linet, of thes writerk are still) aparcitiy 
timping in the preliminary, the “natural histor” stage of the 
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arience of tictoorology, whihe one alone stands: rue, thy ox peneyat 
af the * natyiral philosophy ” ot meteor logy, 

To me tt ments that it comb net have fiilod te ii fires nti’ 
interorted teacher whe hae followed the late paoblications on the 
convectional theory that, in order to clear the eronndd dur detinite 
penestcrnny Lentil dincaasion, it i+ heey to determine the oat 
imenning af the varbus-teehnbeal term omploved hy the varhotts 
writers, Whether fron Inotvinss of verbiage originally or frotii 
the not iifieqnont hibit of dispatante when worsted to change 
their ground by claiming to be miewndertood, we tiod that 
acne writers are cooowilling either te stead by thor fest eriticsme 
arto openly abunden them; they prefer te explain away their 
defective: statements and uradtially ahi oneinid te positions 
almost dintnetrically appomed te those originally asin. 

The generally aeceptal theury as th cyclones attributes their 
initintory furmation to an wneqaul distribution of bot prersberte 
with tenltiny tean diminution of pressire, ated the mover 
uf the alr from place of high to placer of low piressure, the 
lower air iavhitinge with a gvintiiew miethin, white ate prtidles 
movin frou oppuaite Wirectioné {inn eortples which pacidioe 
rotation. When energetic motions mise the ascending air ito 
dich o height that the temperature, oqoled dvnanitally in as 


eending, goes below the clovwe-point, then the great store of latent | 


heat thereby sot time becomes, it is assumed, the main sonree of 
atrengy in traltituining the upwanl ronrortionil movement, ‘Tho 
subsidies causes are attributed to the dininution of presstre on 
the calla pee of the vapor) and) alae to the cireet absorption. ef 
the sun's heat atthe topper clond murine, 

In notievclones « slow vynatory deseonding mation of the alt is 
Wweuiiid. Perce) ootisilers thy ovelone snl antievolone one avs 
tom, and belioves that air Dowing inte the ovelone from n * high” 
nt the yromnd poses ont mito the fiyher atreosphrie eri, 

Dr. Hann hae put forth the Hapothesie that the genesis of 
gyclonet and anticeclones muy be sought in the genend-atins 
phere circulation through a difference of tenvpernture af the air 
froin ithe eqiator te the pales, Hie spirals Wo comgrtion in the 
upper cir aeratitanueliy wWint, wher the air lien pre lip te m-grent 
height, this Iwing the vande of the antievclomes: andl he main. 
tain that the low temperature af the * biyghi * is die tu ground 
miliation, aud that no part of the hivh presaure is thy reault of 
Levey terra reetrad  tirar. 
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To thas hypothesis of Dir, Mat, asombing the cenesie ot storms 


te the gener! cireulation of the atwmaphers, iio ayipilications uf 


the hiws of chynamics hus sot been male with & view of develop. 
ing it into an arceplable “theory” Tf it should le established 
Hilo neat intlew that it-will in any wav alfect the truth of the 
eomiuunly nodeptal “convectional svete,” whieh, founded as 
it ie con the woll-lanowni laws if thitiialyvnntiiies is tot likely 
to lw #iecessfully aeeniled. Ther be an prow nomen 
elute for the laws of staties ancl dynamics that will express to 
the mind more clearly the relation of cxuse aor effeet; hut mntil 
the odvotien of seientilic rescore aomlifies the present formula- 
tion of these laws the convectional theory will be generally ac- 
cepted as giving the trie inte pinetatian of ull the palieenverrenatiga toy 
which it-comld le applied, 

Profesor Rivwell, in commenting an this «itlject, expristes thie 
eqpnion thot the lise tem pernture is ile tothe convective Later 
chanvd of air ato low temperatite in the appr strate with wir 
of a high temperatare in lower strata, auch vonvertive: inter 
chicnge tonding todmnoke the whole bedy af air of a temperntirme 
conceding throuchout with the adiabatic mite of upward dimi- 
nution, with the conseywent result of rendering the air at the 
sutivce of the earth cooler than poreviotsly anid) the Lipper air 
WAT, When the. upw ard dinsinetion of teingreraterre. iy [ete 
tla the astisihwtic rates, Hn the forced eirenlition of alr eroesiny 
a mowntiin tides, there deeurs the dlyniiie heathag whieh is 
cheery? in the cme of the fochi winds, The how tempemture 
near the marti he does not believe cotld ever be imntinely prxltieni 
he tectum taliiction frei the rotted. The ligh pressure, m1 
bis cpinion. 4 lately the result of wrvater vlemerty dhae te low 
heamniperature, as is very clearly inbienjedt be the faet that the 
Ieniypritiine ta almost inversely propartional te the pressure, pase 
that the pluces of lower temperature substantially coincide with 
the places of greatest press. 

In advancing hepothemes and: inviting decuyion the real oh- 
ject orth deast shiguld be, towdieewver the essential eauue or 
causes whith determine the initial formation and snhsayient 
miinteninies aml pros of the exclone, Some teal progress 
in churting Mines of wyunl density deen to have bowen toudy Ty 
MO Nils Ekbolin followitig [rofossor Alibe's svete of“ taetathe,” 
one aeine the termi density. the other iiovaney, Professor Able 
wisn introduces the factor of the orogriphic gradient, but the 
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lutter is simply the measure of a resigianee. “The objection to 
thie form of determinntion is this, that Tt t a teeseure of mass 
wonly. ‘The deneity of two noveses of-nir ds determined to the the 
wanie; but ae the cheniwity rack Peete fievervy teva ainvthey hy (ifferent 
causes, their physical relations cannot be fale expressed 
of gravity, The tiethods of Profesor Abbe and of Mf. Nits 
Ekholm undudhtedly give good results: partly ffuni the eotnel- 
thence that hinviddity istniliy varies directly as the tom perntiare. 

The: niethard propasoll Tey Cupabeiinn Tanies Allon in 188%, whieh 
is hrietiy deseritud invappendix Ab tothe anntial meport of the 
Chief Signal Oiieer fee TS0pappeers to afford the means of 
more dhearly expressing the relations that exist between the tus 
of the atmosphere and the forces availible for the generation 
and movement of stonis |ti tentative application at the Signal 
Office hae snticipited and explains) stern movements wot i 
dicated or acconnted for by the aswel ninthedds, 

As pertinent to this matter, there is instanved a-study af the 
progress Of thanidoeratorms tude be Boog, whew beset es thit thie 
line of stern front Ti every cuss investigated made a dooidudly 
coma pico bend fate the clonsest park al thee Tes noprssenting 
the absolute hromidity: 


Scientific conditions hive ee clawed that in thee liter yours 
it bevinimes more and more difficult for investigators ti publish 
any work whith may he characterized as megnicm spe Oiler 
this lied, however, nist he classed Ruch’ to pertant niermoy 
on the distribution of aittiiaphierie presinne, timperiban, and 
wild direction over the whole world: a lange ipierte volume, which 
contains much new materia). It line len ineerperted with 
the results of observations during. the Challenger expedition, in 
which serine this work wppours. “The lobar anil tsotherns for 
cach month tn the vear for the whole arth an charted on 
Mereaator’s projection, aml for the forther hemisplere Gn a 
chart eoustructal on so polar pecijection. Th connection with 
an obwtrude subject, to whith Buchan hae pald so mineh ation. 
tn, the diver! variation of penn, lo opines from the (lug 
lenwer uheervations that the ceeillations are ihe to the heat taketh 
frum the solar rava dircetly in pasiny through the air and in- 
‘hintineonsly vonrinicnted throngh the whol cusses: tron toy 
to bottom by hooting and evaperation of water on innemerable 
ast parti¢he, The afternwon mininnim, be thirds; is eamaed bey 
Upward currents retnoving a portion of the lower str Alarked 
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differoness exist botween the continental and insolur types. einer 
on islands the morning wink is unosaally large mid the 
Afternvon minimums small as to disappear, while in continental 
types the reverse eomitions obtaia, 


‘Wether Von Siemans, in atiewority Syeruuniy's vriticiam on hie 
veiw! air ourtints after repelling durtain statements of sprung, 
lee his own theories, which wre worthy of restating 

1. All winds: are coneed bey the Hlisturlanoes wf different 
myuililiritmen, umd the motion of the air is to restore equilibritm. 

2 These disturbances are eansed through ovorhmiting of the 
lavere af air tear thie dorfaee af the eatth ter insolation, through 
theyre cooling: wf the higher luvers by tadiation, and 
Hircntals the heaping Wp ert AE Tipit enka ly otetriotions, 

4 Phe Hieturbanees are adjusted liv ascondling currents, whereih 
the portionlat species of acooloration Geeurs in whith the inerease 
of velocity id priiportioto) (i the diminution of pressure, 

4. The cipaward corrent. oorrespond-to eynaily great deseend- 
iy torrent in which there fo decree of volowity oorrespond- 
ing te ihe aeecloration in the upward veloetty. 

% Uf the region of overheating of the air is lintited bocally, a 
local upward current reaching to the highest lavers of air arises, 
and whirlwinds appoar with interior spirally amounting cnrrente 
nil cnttaiele similar spiral desecnding eturrenta, The result of 
this ds dispetsion of the snperlions heat of the lower air by 
which the adiabatic equilibrium i= dituried throughout the 
Whee cbhumin af wir tileiow port ti the whirhitiw inotht. 

B: Tn doe the region af disturbances of the indifferent (or 
nlinbwte) equilibrium ie very oxtensive, oe) for example, the 
Whole of the trapienl some, thi temperate adjustiiont imp 10 
Terevrer bie coor: rriptinhod bv locally ascending whirls, and, awhirl- 
ee cUTene st then oriee invoalving the whol atmosphere 
The same conditions apply to theen as te the local whirl of 
aceelimater! upward natin and retired dearent in duel a min 
ner that the velocity at diferint altittedes arising from lieat eon- 
verted to work tpproxinintely propertional tu the ‘prevailing 
presere at the pllinew, 

7 In eonsequence of the oeridional mother’ perocdtioett ave 
mninhiiniel! by conversion if heat Tate work, the whole stiri 
phore in every Litttudle must rotete with approxinutely ie sine 
whealate volocty. Thos the meridional eurrents proceed by 
overhenting combine with the enrrents unalracing the whale 
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whnlavetem of the earth, with the resultof disseminating the 
ose of temperature nol humidity of the torrid xqne over the 
termpernte anil arctic gone, thereby prodding. the peevatling: 
wittls. 

S. “Phin ix woemuyplished by the predation of albermating heel 
depressions and elowations of barometric presare Le the ibs 
torbance of inclitfirennt tupurlaibedeere fen thie upper Inyure of the alr. 

 * Allvhes™ anal “ * Jews 7 nro on conse onee of the lenient 
tuitis wil veloettios wf the Lepper currents. 

Whoned it follows that the most important prohlom of meteor- 
ology is the investiontion of the causes and consequences of the 
disturbanee of indifferent equilibrimm of the atmospher, and 
the weightiod probleny in weather predict ices i= thir iiwestigqation. 
of the geographical origin onextnactlon otal currents poi 


their ottirse above we town the pale. 


[i Pubnorteow's breative on erniplic moteonilogy, pacbliehod in 
isin. there are full chaptensom prediction of weather, whether 
from xynoptin ehorts, from observations at a sinaly pluew, or 
from prognosties of great lenyth based on researches on the sac 
cossiomof waray anc cold months. ft ables qoritaits Postsrartstin 
investigntions on the Wpe of presure distribution in eutern 
Kurope, as well us the average path of evelones, 

The favorably opportunities uffurded bw the ite! tower have 
bdo utiized by Froieh meteorlogiets, ML. Anget state that 
Waring the anti<cyclone of Moverher, [S30 the temporatare on 
the tower was several deareos: higher than below, The changy 
of weather set in earlior, with a stron: and warn wind, ott the 
tower, While the air at the ground wae exile andl calm. Wins 
dheervatinns on the tower sliow a ratio of #1 at that height (Sik 
meters) to tht velocity at a hewht of 2b nieters, a tletormined 
fr 1) dave’ oleervations, which, reéiuarkable at dich a small 
Voerhuelit, digeluus the peeuliurlty of high niountain +haliones. 


Partech; writing on evidence of climatic changes withha his- 


‘toned! tines in the Mediterrntiean myion, remarks that ton mitch 


attention has been given to changes itt oriape, the introduction at 
plants, and the linwdte of dunveti: antinals Hie tales tliat ex- 
avtirngg- iafermation ae tothe harvest time af ancient days indi- 
Hitesain unchanged clinut:, while the landlocked lakes in Tunis, 
which aflird the best evidence un rainfall variation, show ale 
litely ne eliniatic change, 
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Van Beblier, in writing oti wither tvpes, clati« that o Hine 
(inven fron the eenter of aovelane perpencdionlarty in thee itiren 
Hen of the lioaviestradient= will in general ly perpendicular te 
thesnhwequent path of the “low,” and that these tuws Jouve high 
tem poratin: on the right har, 

Hill, in deserihing: hiil-tores and tornadqus in |ndia, explains 
thet de the principle of the prot Uininttion af tens | wemture 
Upwards in the air, bat a eritie in combating thi theory, alijeets 
to the high and low stations selected to show. tiny dientiores, 


The so-callel “weather plant” of the tropics hos passed 
through Wie proces: of investigition with the jetial reanit. I 
ra pep ks surprising that in thee (have it slould be helievord, that 
dy plot or animal ein foretell weather 48 hour in aivance, 
particnlarly after considering the vast amet of proat ys to the 
enormous tapdiditv with whith wiithercliniwes progress fhm 
ay toi day, 

Huge Mever, in treating the precipitation of central Germany 
for the ten veare ening jo TS86, pertinenutly remarks. that the 
ane simificanee divs not attach to the euie mini! for all 
places and differnt times of the vear, for this average value ir 
not the amiourt moet Hhbely to fall tony partievlar interval of 
line, sitice ther isa limit 10 the extent af the newative devin- 
tions on one sidv—that i, 0 of no tulnfall, while on the poceitive 
site there is wo bindit. The most probable depth of mini, 
therefore, in less than the moan value,-the prvponderance: of 
hegatine over positive deviations being alvut 1 per curt. and 
antinctinies as grit a 20 por cont. 

Profcesor WLM. Davis wrote an interesting review of Professir 
Ferels popular tontive on the winds, Pubtithed a vewr thea, 
Commenting on Cie review, the elitor af Meteorotuyjache Reiter ft, 
Vienna, reriarks on a very Laipartart niieshon Im thie triatiae, 
minely, the absence of all reference-to the diternial variation af 
the wind and the many interesting relations it beara to othe 
[Hienemdin, a notable omission ino treatise specially diwoted to 
win, ‘The treittoent of the nintsoen wit and tts relation to 
the gener! cireulation ts highly qatiniended hy the wliter, and 
incigated ae belte al) ney. 

Your View President has dlaowhiet ox presseil dibs Opie that 
inonseen winks, applying the tera by liberal eonstraetion tu 
dgnify winds which recur with returning seasons: imnodt with = 
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any deere of correotness: he newton! te i pewnil in the United 
States, [tid trind that the prevailing surinen winds of the greater 
part il the United States come from) the weelyrn qmacrante—tfint 
ia: Toews southwest-and orthwest—and soare in sobstantiol 
harmeny with the gwnoral atmospheric cierilation ns ehown: hiv 


the upperswind current of Mount Washington (from the narth- 


weet} aid Pike's pook (from the southwest), Hut, apart from the 


wasterly and viortheskterly trades on the Phare cist, i appenrs 


fron the revyrds that in no case for any considerably sovtion vf 

the conntey cho 4) per cnt of the winds blow, for any consent 

fire number of months; ether fron any snigly point or fron two 
neighboriw polité of thi compass, Ootasionidly, however, Une 

love! condigaration of the vountey is eneh thatwinds are drawn 

up or down valleys, and) bemg-diverted from their free and | 
proper direetion, the wind In such cases follows the tread af 

the valley or depression, 


lt gunere) your Vitw-Frosident world feel inclined to refer 
only cnyetall y tithe work parvnccneel Crag fron the Bird oter which 
he haw the honor to preside, but this your has beenmarked, hy 
spevial researches and investinttione of gone! interest: As the 
work of investiention hax been entrosted tothe professors of the 
Siunal Service, due erect should wot be refosedt them from their 
own oficial chivh | 

Special reference should be made to the work of Prifesar 
(Charles F. Maryin, whoee stimssful expurunents on wird pureae- 
es and yolieitin huve athbracted the atteithon of experts loth, 
iti hana pe acmal toy this Aunty, Pnfortunsately thoty was avall- 
able only a etiall stm (alent one luindred dollar) for the ex- 
pense of experinints, but with this potty siti, énpplementod hy 
his ingenuity, Professor Marvin has very satisfactorily determined 
the eo@ifieient= of the virluas forme of the Robinson anemome&ter, 
with which Inetrument the velocity of the wind is very generally 
(lotermitied. Following these investigations, the Royal Meteara- 
legit] Someky wt England recrpreried the plestanets, wihiteli, after 


costly aot of experiments with restilts widely difuring from those 


of Professor Marvin, had been coneidered chisel, 

The genemil roaults of theee reesutclee, which are believed tb 
be sufficduntty definite for geneml questions, are not only prod 
hy the scientist, but they art of value to the enginéer and the 
builder. Inde tewll interested tin costly structures on extend 
works able to harm froti wind pressures, the fnetor of satety is: 
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no tnatter of eniuil) pecuniary importation. “Ties ax preriniints 
‘show that, os wie formerly believed to be the cnse. the wind 
(pressure varies as the square of the velocity of the wind, expressed 
inwiles per hourt tt aonnest important fact his developed, 
nutely, that the presurein pounds per synere foot ts equal po 
the miles of hourly velovity multiplied tiv 00M instead of 0,005, 
at wat formerly axsunger!, 

Piofiessor Marvin wid tet content with one svaleny of expeti- 
ments, but he farther attacked the problem iteu direet manner 
hy a method which checked pnd verilied his experiments with 
thi whirling machine, On the samuuit af Mount Washingtan, 
wh an dlevntion of Ga) foot, be obtaing |] simtltatieonaly ana 
Hinder the antde conditions, hy automoticand eleetrich] appitiriebins, 
nontiniens negietrition of the pressure of the wind im pounds 
por equare foot and of the velocity in miles per hor, 

The resolts those verti can bewmsideresl as conchosive from 
a general standpoint. The corrections for the Robinson ane- 
iioneter thus detertrined from thee experioents are dom per 
tively unimportant at low velocities, aay freny 10 to 1 miles per 
hoa, being qnly a fraction of aomile per hour ‘The wocorredtec 
yelowities, however, are in all tases too lye, wd Lew greeter anil 
ireater anvounts the higher the velovitw, At 60 miles por hour 
the observed velocities ane about 12 mile per hoor tuo high, and 
for an didicated velootty of Woniles the experiments show that 
the notual velooity ts but a fraction over 6 piles per how. 


The anemometer formula fonnedl to satisfy moet closely the 
entire range of experiments has the following form. for velocitivs 
in tribes per hau: 

foo, Wh 1.500 4. O02 fog r. 


This difference indicated bw the formal uuy seem sual and 
insignificant, ait i=in the ease of fiaht winds, but at very high 
velowitics the differences are very great, For instance, an actual 
velucity of €0 miles per hour LLY OCU at same time ta abn 
any locdlitv of the United States fur a few minutes, and even 
piehter velocities wre oommpuinally reported, apart from Kevere 
tornuloes, Under the old oodiicient= fir the Hoblieon anemun- 
wher ani uctial velocity of GO miles pier hour would have bev re- 
ported as ai Wiles per hoor whieh tinder the old faetor of 0.008 
would tenn a presstire of 204i procul per sruare foots hat wher 
eonsidercd with refererne to the true velocity of G0 mites; muder 

‘Nav. Ono. Mag. vou. TT, wt, 














a) AL Wo Greely —tienprnplay af the Air, 


the new fretor of (WI the pressure would only be 144 pounds 
peer aytnere fiot—a rodiaetion of over 50) pier omit frotn the periee 
ure values farnierly accepted. 

Profesor Marvin how undertaken to verity, and ols to extend 
tooeven lewer tenperturs, the observations of Regnmualt ax. te 
the pressore af aquecua vapor at low temperatures, especial at 
tention being sven te temperature conditions from (P oentignile 
te— AF centigmde These chyervations disclore, below 0° centi- 
grade, stnall but aunetunt diffurayees from the value assienel 
by Hegnanlt 

An all this werk Iroliesor Marvin his shown such togenttity 
of tesoutee, such skill-in adapting means to the end, and such 
defines lin improvising and iiannhictoring the reyuisite in#tro- 
tieite a lave ebeited commerndition froin all who have seen 
his workand followed hisimethod=, Your Vice-President alludes 
to this not only to give that credit rightinlly due to Professor 
Marvin, but to ilastrate this aso type of the highly impartant 
work whieh is heing done in all brnehes of seietee here ih 
Washington by young men sonetinies ily aynippel ad to meine, 
and stil ners ‘Fily pawl, Men engl in work of enrizaiall in 
vestivation should reeeive higher pay than elerks in charge of 
roiitine cuties: but unfortunately the mijortty of them do not. 

The work of Professor Haden in charting ternal and in 
detorminme their relative froyjueney and severity is ctrectly Mm 
the line of the Geographyiof the Ain 

(rrewt attention hac) proviensly boon given to this subject by 


Lieutenant Joho P. Finley, who, with indefutigibl:, tadustry, 


hod! accumulated an enormous tase of data relative to these 
violent outhurite of ature’4 formes. The figures and clorliaeticntes 
provivusly put forth under the authority of the Signal Service 
having been questioned, the Chibet f Sigma! Officer felt obligert, in 
view of the growin prictical “importunes of the qmestion, js 
indicated by the yreat sums annually poid owt fn the Ohio vol 
lew amd in the transMississipyi eeygion for proteytion agninet 
tothe, to nedpon the subject lietrietiona of the net cee 
servutive charictor were given to Profesor Hiyoen to determine 
cuefilly the provalence and number of tornadoes in the Uiniterl 
States, the oro devastated by them, and the umber of lives 
Inet annially. This work was carefully serutiniaed during its 
progres to sce that it should be devetil of thetry and net on 
the dotid basis of flict. The tesulte are most aesurling to every 
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ane, anil mitt serve to allay thie troresinalliy fore a thw ti. 
liihitint-of the arealled “tornade district.” Tt appieines that 
there i no partef the Voited States Inwhiteh monunlly more 
than one square mile of devastation orseverr destruction ean by 
exyocted fur cach T5000 square niles; althongh pases of fireted 
destruction may oocar anmiially for about every 500 sqnare miles 
af ares. [none state ny destructi¢e tornadoes he expected, pe 
An iweree, mor! than once in two very; and the area orer 
Which total destraction con hee exported is, ie ahem tiv tlie firrt 
going furs, exceedingly small, even in lealitiea ranat Linkle to 
thee ulent storms The onnual death casyalties from terrin- 
(ie have avoruged, in the last 1S wens, 102 anncialle: bot ii 
lelibvel that the death rate from Helttoine i# erivter thom that 
front tormidines, sme toettig March te Anis, TSO, thao renties 
of Tithare on record whe have lost their dive liv lightning, al- 
though the date ane incomplete, espormily a= regards the south 
emi stetes, These statistic cannot be pessed by lightly, however, 
fel it ie aloultfal if in the wnain they are much inverrer By 
them it appears from tive years’ record that thy avon annual 
death rate by Telitalie in the United States i 3.8 per niftion/ af 
inhobitants, or D4 above the averse. In Sweeden, for sixty 
voor, the average how been iO: in Fru, for forty-nine wes, 
4.1; in Thadlen, for seventoo yours, 3.8: aod in Prakein, for thiteon 
wears, 44 per uiillion. 

Wher firwres, given by w Uietoeurines agent in St. Lous, 
which the author claim to have qompiled with great care, place 
the average annual rate of death from lightning in the United 
States tM, being mere thins double the deaths from tornahoes, 
Pt ist) be unideretioned that thease flrmnes ture not wach for, min 
nimet le very dautionsly reseived, a originating with ste aries 
interestind peeianinrily itn tlie <tatimtiis, 

Chi the whole, therefore, it inv be safely asennad thut tora- 
Hots rire niet a distioctive to life aa thunderstorns. 


Profisser Thomas Russet has formulated o method for prolin- 
tion of coll waves, They always occur after “lows” andl before 
highs.” amd different ‘bolrl waves vary in exten! from three 
“nite to sixty, A unit of temperatunefall ie tikei wan 
fill of twanty degrees over an wanes of 40000 eat trie, 

The temparntore-fall onrves fu the United Stites are ayprei- 
mately elliptivs! in shape. Perfcet ellipses represent ootunl 
tehiperatire fille with ain orror div oxcoditing six degries in 











ite AL W. Greely —Heagriphiy af the Abe, 


most cases Thesp fall lines wire ioterections of planes with io 
cone whieh graphically ropreieots the totibite Of thinyeritine 
fill, the content= of the cone being equal to the ora of ihe bee 
mtiltiplied by ite altiinde, whichis the greatest fall in teorpert 
tire atthe center of the cold wave, 

A fortvale hos been devised, hased on 127 spocial cases, Tepe 
senting the amount of fall in terme of the amount of baronaetic 
dopressioti tna * dew,” nave tye surmonnt of excess if a“ hivh,” and 
the density of the iothermul lines in the region. 

From pitipeer consideration of the typeof low aren, shay of 
anders, anel jresithion wf the lone axis, definite oonolusiuns oon 
be drawit a to the suleequent abape of the elliptical twenty. 
dovitied tem prtutarsfall ini asd ibs jWesition. 

A method has been devised, alee bw Professor Bussell, fir de: 
Wiring the maxiniom fallet temperature wt the conter of the 
coll wave. The maxinnum fall and extent of fall being known, 
from suitably prepared tables, the area of twenty legree fall oan 
he derived, Previously prepared ploces of card-lyoard are laid 
in the praper position on ao tiap of suitable eink aod Tes 
drawn anid them. Between the line sepresenting the bwetity- 
dere fall and the center, the other falle of thirty digress, forth 
degrers, ete,, ave sketelwd, in. 


The foregoing sketch ef the geography of the air may dapper 
tony ettpertioial asl Tiited fur the purposes af this Sue ‘ivty, but 
ite further elahoration was tyipracticonble, Indeed, the dubiject 
of rivteoralegy could hardly have bon touched arprcia this your 
hid it net been for the courtesy of Profissor Roseehl i phacinye 
ab tiy dikpedel notes upon trenslations from forvien pullientions, 
eporially from the German: whieli publications [hove been 
uble to examine cave ine catunl wiv. 

The aditress, as it %, is submitted only ih tho hepe that i mar 
serve, if no other purpose, at least to indicate the grewt ritenest 
whith wow abetaine in the geuraphy af the alr, und whieh matni- 
fests jtvelf th the pir getions af metoonalogiod! pwmrphivte sand 
pnblinwtions= toy numer to permit ang one changed with jin 
portant exertitive duties to eximine then all, even in a hone 
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